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General method B2.
A mixture of a bromo-substituted 2-methoxypyridine (376.0 mg, 2 mmol), a (substituted) styrene (10 mmol), Pd(dppf)Cl 2 (146.3 mg, 0.2 mmol), and Cs 2 CO 3 (1.95 g, 6 mmol) was stirred in anhydrous 1,4-dioxane (8 mL) at 120 o C for 12 h. The reaction was quenched by addition of 14 mL of H 2 O and the organic product was extracted with CH 2 Cl 2 (3 x 50 mL) and dried over anhydrous Na 2 SO 4 . The solvent was removed under reduced pressure and the residue was purified with flash chromatography (silica gel, hexane/ethyl acetate = 10/1) to give the coupling product, which was subjected to Pd/C (10%) catalyzed hydrogenation to afford a (2-phenyl)ethyl substituted 2-methoxypyridine as a colorless oil.
General method C: Synthesis of a 6-substituted 4-methyl-1-hydroxypyridin-2-one.
A mixture of AlCl 3 (5.98 g, 45 mmol), chloroacetyl chloride (2.26 g, 1.5 mL, 20 mmol) and ethyl 3-methylbut-2-enoate (2.56 g, 2.8 mL, 20 mmol) in CH 2 Cl 2 (50 mL) was stirred at 40 o C for 3 h. Upon cooling in an ice bath, the mixture was quenched by concentrated HCl (37% in water, 5 mL) and 5 mL ice water. The organic product was extracted with CH 2 Cl 2 (3 x 50 mL) and washed with 10% NaHCO 3 and water. The solvent was removed under reduced pressure to afford a mixture of isomeric esters, which were headed in a mixture of HOAc (13 mL) and H 2 SO 4 (2 mL) at 95 o C for 2 h. The mixture was poured into ice water and neutralized cautiously by NaHCO 3 . The organic product was extracted with CH 2 Cl 2 (3 x 50 mL) and dried over anhydrous Na 2 SO 4 . The solvent was removed under reduced pressure and the residue was purified with flash chromatography (silica gel, hexane/ethyl acetate = 3/1) to give the 6-(chloromethyl)-4-methyl-2H-pyran-2-one (1.62 g, 51% yield).
A mixture of 6-(chloromethyl)-4-methyl-2H-pyran-2-one (200 mg, 1.26 mmol), an organoboronic acid (2.52 mmol), Pd(dppf)Cl 2 (46.1 mg, 0.063 mmol) and Cs 2 CO 3 (821.1 mg, 2.52 mmol) was refluxed in anhydrous 1,4-dioxane (6 mL) at 110 o C for 12 h. The reaction was quenched S4 with 14 mL of H 2 O and the organic product was extracted with CH 2 Cl 2 (3 x 50 mL) and dried over anhydrous Na 2 SO 4 . The solvent was removed under reduced pressure and the residue was purified with flash chromatography (silica gel, hexane/ethyl acetate = 10/1) to give a substituted 2H-pyran-2-one as a colorless oil.
A mixture of a substituted 2H-pyran-2-one (0.5 mmol), P 4 S 10 (2.22g, 5 mmol) in C 6 H 6 (10 mL) was stirred at 80 o C for 12 h. Upon removal of the solvent under reduced pressure, the residual oil was purified with flash chromatography on silica gel (eluent: hexane/ethyl acetate = 5/1) to give the corresponding 2H-pyran-2-thione in 53 -78% yield. To a solution of the substituted 2H-pyran-2-thione (0.2 mmol) in pyridine (8 mL) was added NH 2 OH . HCl (69.5 mg, 1.0 mmol). The reaction mixture was stirred at 115 o C for 12 h. Pyridine was removed under reduced pressure and the solid obtained was washed with Et 2 O to afford the substituted 1-hydroxypyridin-2-one in 90 -96% yield as a pale-yellow or off-white powder.
If there is a -OMe in the phenyl ring of the above product, the methyl group can also be removed by treatment with BBr 3 to give a -OH. To a solution of a OMe-containing 1-hydroxypyridin-2-one (0.1 mmol) in CH 2 Cl 2 (5 mL) was added BBr 3 (125.2 mg, 48 µL, 0.5 mmol). The reaction mixture was stirred at room temperature for 12 h. The reaction was quenched with H 2 O and the organic product was extracted with CH 2 Cl 2 (3 x 50 mL) and dried over anhydrous Na 2 SO 4 . The solvent was removed under reduced pressure and the solid was washed with Et 2 O to afford the OH-containing 1-hydroxypyridin-2-one in 95 -97% yield as a pale-yellow or off-white powder.
General Method D:
A mixture of a carboxylic acid (1 mmol), an amine (1.2 mmol), 1-Ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (290 mg, 1.5 mmol) and 1-hydroxybenzotriazole (135 mg, 1 mmol) in dry CH 2 Cl 2 (5 mL) was stirred overnight. Ethyl acetate and water (1/1, 30 mL) were added. The organic layer was separated, washed with 1M HCl, saturated sodium bicarbonate, dried over sodium sulfate and concentrated in vacuo. The amide product was purified with appropriate flash chromatography (silica gel). Compound 6 (C 11 H 9 NO 3 ): To a mixture of 4-hydroxy-2-methoxypridine (375 mg, 3 mmol), bromobenzene (263 µL, 2.5 mmol) and 2,2,6,6-tetramethylheptane-3,5-dione (20 µL, 8 mmol% ) in DMF (2.5 mL) were added CuI (10 mg, 2 mmol%) and K 3 PO 4 (1.27 g, 6 mmol), respectively. The reaction mixture was warmed to 110 o C and stirred for 24 h, and then cooled to room temperature. Ethyl acetate and water were added. The organic layer was separated, dried over sodium sulfate and concentrated in vacuo. The residue was purified by flash chromatography (silica gel, hexane/ethyl acetate = 50/1) to give 2-methoxy-5-phenoxypyridine as a colorless oil (384 mg, 77%), which was converted into compound 6 as a white solid (332 mg, 91% ) by following general method A. 
Synthesis of Compounds

S5
Compound 11 (C 14 H 15 NO 2 ): A mixture of 1-allylbenzene (0.198 mL, 1.5 mmol) and 9-BBN (4.5 mL, 0.5 M solution, 2.25 mmol) was refluxed in tetrahydrofuran for 3h, after which to the resulting solution, Pd(dppf)Cl 2 (41 mg, 5 mol%), tripotassium phosphate (0.636 g, 3 mmol) and 5-bromo-2-methoxypyridine (0.129 mL, 1 mmol) were added. The mixture was heated to 80 o C for 8h. Upon cooling, the solvent was evaporated and the residue was subjected to a flash column chromatography (silica gel, ethyl acetate:hexane (1:5) to give 5-(3-phenylpropyl)-2-methoxypyridine as yellow oil (0.190 g, 83.7%), which was converted to compound 11 (0.11 g, 60%) using the general method A. Compound 16 (C 13 H 13 NO 2 ): To a solution of 6-bromo-2-methoxypyridine (1.88 g, 1.2 mL, 10 mmol), TMEDA (1.73 g, 2.2 mL, 15 mmol) in anhydrous THF (10 mL) was added nBuLi (2.5 M, 6 mL, 15 mmol) at -78 o C. The reaction mixture was stirred for 1 h. Acetophenone (30 mmol) was added and allowed to warm to room temperature slowly and stirred overnight. The reaction was quenched by addition of H 2 O (10 mL) and the organic product was extracted with CH 2 Cl 2 (3 x 50 mL) and dried over anhydrous Na 2 SO 4 . The solvent was removed under reduced pressure and the residue was purified with flash chromatography (silica gel, hexane/ethyl acetate = 3/1) to give the corresponding secondary alcohol. A mixture of the alcohol (5 mmol), MsCl (1.14g, 0.8 mL, 10 mmol), Et 3 N (1.52 g, 2.1 mL, 15 mmol) in CH 2 Cl 2 (10 mL) was stirred at 50 o C for 12 h and then the solvent was removed under reduced pressure. The residue was purified with flash chromatography (silica gel, hexane/ethyl acetate = 10/1) to give the eliminated compound, which was hydrogenated for 12 h, catalyzed with Pd(OH) 2 (35.1 mg, 20% on Charcoal). Upon filtering off the catalyst, the solvent was removed under reduced pressure to afford 6-(1-phenylethyl)-2-methoxypyridine, which was converted to compound 16 as a pale yellow powder (664.3 mg, 62%), using the general method A. 
S6
Compound 17 (C 13 H 13 NO 2 ): It was prepared from 6-bromo-2-methoxypyridine (190 mg, 1 mmol) and styrene, following general methods B2 and A, as a yellow powder (110 mg, 51% yield To a solution of phenylacetic acid (1.36 g, 10 mmol) in CH 2 Cl 2 (10 mL) was added oxalyl chloride (30 mmol, 8.6 mL) followed by 0.05 mL of DMF. After 3 h, the solvents were removed under reduced pressure and the acid chloride thus obtained was dissolved in CH 2 Cl 2 (10 mL), followed by addition of ethyl 3-methyl-but-2-enate (10 mmol, 1.3 g) and AlCl 3 (35 mmol, 4.7 g). The reaction mixture was refluxed for 5 h and the reaction quenched by HCl (aq.) and ice. The product was extracted with CH 2 Cl 2 (50 mL x3) and the combined organic phases were washed with saturated NaHCO 3 , dried over sodium sulfate, and evaporated to dryness to give a mixture of esters. It was dissolved in CH 3 COOH (10 mL) followed by adding concentrated H 2 SO 4 (3 mL). The reaction mixture was heated to 100 o C for 5 h before carefully quenched with NaHCO 3 (aq.) at 0 o C. The product was extracted with EtOAc (50 mL x3) and the organic layers were dried over sodium sulfate, evaporated, and purified with a flash column chromatography (silica gel, EtOAc/Hexane 3/1) to give compound 28 (1.5 g, 75%) as a white solid. C for 12 h. The reaction system was then poured into 500 mL water and the precipitated unreacted starting material was filtered off. The product was extracted with 500 mL of CH 2 Cl 2 three times and the solvents were removed under reduced pressure to afford N-oxide 2,6-dibromopyridine-1-oxide (4.20 g, 83% yield). The product was extracted with 100 mL of CH 2 Cl 2 three times and the solvents were removed under reduced pressure. The residue was purified with flash column chromatography (silica gel, ethyl acetate/hexane: 1/5) to afford the compound 2,6-dibromo-4-nitropyridine (2.93 g, 80% yield). To a solution of compound 2,6-dibromo-4-nitropyridine (2.82 g, 10 mmol) in THF (30 mL) and MeOH (10 mL) was added NaOMe (1.13 g, 21 mmol) at room temperature. The reaction mixture was stirred at 40 o C for 12 h and the solvents were removed under reduced pressure. The residue was purified with flash column chromatography (silica gel, ethyl acetate/hexane: 1/3) to afford the compound 2,6-dibromo-4-methoxypyridine (1.7 g, 78% yield). Compound 35 was prepared from compound 2,6-dibromo-4-methoxypyridine (1.53 g, 7 mmol), following the general methods B1 and A, as an off-white powder (582.8 mg, 63%). 6-dibromopyridin-4-yl)methanol (4.96 g, 93%) . To a solution of the aforementioned compound, Et 3 N (2.73 g, 3.8 mL, 27 mmol) in CH 2 Cl 2 (30 mL) was added methoxymethyl chloride (2.17 g, 2.1 mL, 27 mmol) at room temperature and stirred for 12 h. The product was extracted with 50 mL of CH 2 Cl 2 three times and the organic layers were evaporated to give 2,6-dibromo-4-((methoxymethoxy)methyl)pyridine (5.15 g, 92%). The compound thus obtained (2.5 g, 9 mmol) and NaOMe (13.5 mmol) were dissolved in MeOH (10 mL) and the reaction solution was stirred at 65 o C overnight. The solvent was removed under reduced pressure and the residue was purified with flash column chromatography (silica gel, ethyl acetate/hexane: 1/5) to afford the 2-bromo-6-methoxy-4-((methoxymethoxy)methyl)pyridine as a white solid. Following the general methods B1, 6-benzyl-4-((methoxymethoxy)methyl)-2-methoxypyridine can be obtained (1.36 g, 31% yield) . To its solution (1.09 g, 4 mmol) in MeOH (10 mL) was added 3 N HCl (3 mL) at room temperature. Then the reaction mixture was stirred at the same temperature for 12 h. The product was extracted with 50 mL of CH 2 Cl 2 three times and the organic layers were evaporated to dryness to give 6-benzyl-4-(hydroxymethyl)-2-methoxypyridine (843.7 mg, 92%), which was converted to compound 37 following the general method A as a pale yellow powder (424.5 mg, 52% yield). Compound 47 (C 14 H 13 NO 4 ): To a solution of 3-((1-hydroxy-4-methyl-6-oxo-1,6-dihydropyridin-2-yl)methyl)benzonitrile (48.1 mg, 0.2 mmol) in EtOH (5 mL) was added 3 M NaOH (3 mL). The reaction mixture was stirred at 78 o C for 12 h. The reaction system was acidified by HCl (aq.), the organic compound was extracted with CH 2 Cl 2 (3 x 50 mL) and dried over anhydrous Na 2 SO 4 . CH 2 Cl 2 was removed under reduced pressure to afford the acid compound as a light yellow solid (46.7 mg, 90% yield). To a solution of 3-((1-hydroxy-4-methyl-6-oxo-1,6-dihydropyridin-2-yl)methyl)benzonitrile (48.1 mg, 0.2 mmol) in EtOH (5 mL) was added H 2 O 2 (35%, 0.3 mL), Na 2 CO 3 (210 mg, 2 mmol) . The reaction mixture was stirred at room temperature for 12 h. The reaction system was acidified by HCl (aq.), the organic compound was extracted with CH 2 Cl 2 (3 x 50 mL) and dried over anhydrous Na 2 SO 4 . CH 2 Cl 2 was removed under reduced pressure to afford the amide as an offwhite solid (44.9 mg, 87% yield 
